Calculation of DVLO interaction energies between a plate-like colloid and a planar surface
By considering the area of top or bottom surface and height of a plate-like colloid to be A s and L, respectively, the DLVO interaction energy between the plate-like colloid and a planar surface can be calculated as
, where h is separation distance between the colloid and the surface, E(h) is total DLVO interaction energy per unit area between two infinite planar surfaces, which is calculated by adding the VDW, DL, and BR
]. Detailed expressions used to calculate E VDW (h), E DL (h), and E BR (h) are provided in Table S4 of Supplementary
Material.
S3

Calculation of DVLO interaction forces between a spherical colloid and two intercepting half planes
The Cartesian coordinate system was used to determine surface-to-surface separation distances between the colloid and the two intercepting half planes in Figure S6a of Supplementary Material. The z axis of the coordinate system coincides with the line where the two half planar surface intersect, and the y-z plane bisects the two intersecting half planar surfaces. The separation distances between the colloid and the two half planar surfaces in the coordinate system are shown in Table S5 of Supplementary Material. The total DLVO interaction forces along x-direction (F x ) and y-direction (F y ) for the interaction configuration in Figure S6a of Supplementary Material are calculated as Table S1 of Supplementary Material) with respect to h.
S4
Calculation of DVLO interaction energies between a spherical colloid and a half tube
The surface element integration (SEI) technique was used to calculate DLVO interaction energies between a spherical colloid and a half tube in Figure S6b of Supplementary Material (Bhattacharjee and Elimelech, 1997) . Specifically, the Cartesian coordinate system was employed for the model system. The xy plane of the coordinate system is oriented superposing the flat surface of the half tube and the yz plane bisects the half tube. The colloid surface was discretized into small area elements. The interaction energy dU between each differential element dS on the colloid surface and the curved surface of the half tube is calculated by
Where n is the outward unit normal to the colloid surface; e z is unit vector directed towards the positive z axis; e x is unit vector directed towards the positive x axis; h 1 , h 2 , and h 3 are the local separation distances between element dS and dA 1 , dA 2 , and dA 3 , respectively, where dA 1 , dA 2 , and dA 3 are the projected areas of dS on the collector surface in directions of positive z-axis, negative x-axis, and positive x-axis, respectively. The total interaction energy U that the colloid experiences is obtained by summation of the differential interaction energy dU for each dS on the entire colloid surface. The interaction energy U can be expressed as
The E(h) is calculated using the procedure shown previously in the Supplementary Table S1 . Expressions for calculating DLVO interaction energies (U VDW , U DL , U BR ) for sphere-plate configuration.
Type of interaction Expressions
A H is Hamaker constant; a p is radius of a colloid; h is separation distance between a colloid and a collector surface; ɛ 0 is dielectric permittivity in vacuum; ɛ r is relative dielectric permittivity of solvent; v is charge number; e is electronic charge; ψ 1 and ψ 2 are surface potentials of the colloid and the collector, respectively; κ is inverse Debye screening length; σ is minimum separation distance between the colloid and the collector, taken as 0.5 nm . Table S5 . Separation distances between a spherical colloid and the half planes for the interaction configuration in Figure 1. (x, y, z) is the coordinate of the colloid (z = 0). θ is the angle between the two half planes, a p is radius of the colloid. Figure S1 . SEM images of (a) sand and (b) biochar surfaces. (1) and (2) Table S3 of Supplementary Material were taken as the diameters of the top or bottom surface of the plate-like shaped colloid at different ISs. The height of the colloid was assumed to be 50 nm. The calculation procedure was shown previously in the Supplementary Material. 
Separation distance Equations
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